Structural characterization of the N-glycan moiety and site of glycosylation in vitellogenin from the decapod crustacean Cherax quadricarinatus.
Glycosylation is of importance for the structure and function of proteins. In the case of vitellin (Vt), a ubiquitous protein accumulated into granules as the main yolk protein constituent of oocytes during oogenesis, glycosylation could be of importantance for the folding, processing and transport of the protein to the yolk and also provides a source of carbohydrate during embryogenesis. Vt from the crayfish Cherax quadricarinatus is synthesized as a precursor protein, vitellogenin (Vg), in the hepatopancreas, transferred to the hemolymph, and mobilized into the growing oocyte via receptor-mediated endocytosis. The gene sequence of C. quadricarinatus shows a 2584-amino-acid protein with 10 putative glycosylation sites. In this study a combined approach of lectin immunoblotting, in-gel deglycosylation, and mass spectrometry was used to identify the glycosylation sites and probe the structure of the glycan moieties using C. quadricarinatus Vg as a model system. Three of the consensus sites for N-glycosylation-namely, Asn(152), Asn(160) and Asn(2493)-were glycosylated with the high-mannose glycans, Man(5-9)GlcNAc(2), and the glucose-capped oligosaccharide Glc(1)Man(9)GlcNAc(2).